Combined self-administrationof testosterone (1) and epitestosterone (ET) by athletes counteracts the efficiencyof the corresponding urinary glucuronides (G) ratio, (TIET)G, as an indicator of T abuse. I therefore propose 5-androstene-3/3,1 7a-diol (5A31 7a), the immediate metabolic precursor of ET, as a new reference compound for the expression of relative excretions of I and E. Thus ( (1 )2 Although the average (T/ET)G ratio found by several laboratories (1) (2) (3) (4) was between 0.9 and 1.6 in a population of healthy men and male adolescents, in some rare cases healthy males may have (TIET)G ratios exceeding the threshold value, without any supply of exogenousT (5-B). Therefore, some complementary ciiteria have been suggested, such as the urinary TG/ luteinizing hormone (LH) ratio (2) and the serum T117-hydroxyprogesterone ratio (4). We demonstrated recently (8) that it is advisable to take into account the two excretion forms of ET, the glucuronide (ETG) and the sulfate (ETS), and to use the ratio TG/(ETG+ETS). Indeed, a high (TIET)G ratio may be due to decreased ETG output, which can be compensated for by an in- 
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Detection of exogenous testosterone (T), administered orally or as injectable preparations, requires a quantitative analytical procedure such as gas chromatography-mass spectrometry (GC-MS) performed on the most specific urinary metabolite of T, the glucuronide (G).' The constraint of analyzing untimed urine samples for doping control has imposed the use of a relative urinary excretion. The ratio (T/ET)G (ET, epitestosterone, 17a-hydroxy-4-androsten-3-one) was found to be adequate, and a cutoff point of 6 was adopted by the Medical Commission of the International Olympic Committee (Los Angeles, 1982), according to work by Donike et al.
(1 )2 Although the average (T/ET)G ratio found by several laboratories (1) (2) (3) (4) was between 0.9 and 1.6 in a population of healthy men and male adolescents, in some rare cases healthy males may have (TIET)G ratios exceeding the threshold value, without any supply of exogenousT (5-B) . Therefore, some complementary ciiteria have been suggested, such as the urinary TG/ luteinizing hormone (LH) ratio (2) and the serum T117-hydroxyprogesterone ratio (4). We demonstrated recently (8) that it is advisable to take into account the two excretion forms of ET, the glucuronide (ETG) and the sulfate (ETS), and to use the ratio TG/(ETG+ETS). Indeed, a high (TIET)G ratio may be due to decreased ETG output, which can be compensated for by an in- and between-assay CVs were, respectively, 3-4% (n = 6) and 4-6% (n = 12).
Statistical Analysis
Results are expressed as geometric means, since the excretion data in the reference population are positively skewed and they have lognormal distributions. Means of log-transformed data were compared by the t-test.
Results
Reference values of urinary excretions and excretion
ratios are given in Table 1 Fig. 1A) . In those cases, however, (T/5A317a)G ratios exceed the cutoff value and demonstrate their usefulness for efficient detection ofT administration (Fig. 1B) .
Finally, the proof of ET or EUT administration is displayed by the (ET/5A317a)G ratio (Fig. 1C) , which exceeds the threshold value of 1.5 at most of the time intervals during the 24-h time course after drug administration. In all cases, excretion concentrations of ETG are higher after ET than after ETU administration. Timeintervalsare Inhours afterdrugadministration. Basalratios(#{149}) werenot significantlydifferentfrom eachother.The 24-hvalues correspond to the average excretion ratios in 24-h urine.(A) Mean ratios after noriestedfled Er administrationare significantly lowerthanthethresholdvalueof 6 (P <0.005); (B) meanratios in the 0-10-h Intervaland In 24-h urine are significantly higher thanthe thresholdvalueof 2.5 (P <0.005); (C) meanratiosare significantly higher than the threshold value of 1.5 in the 0-10-h interval for both types of Er administration,and in 24-h urine for nonesterifled Er ingestion(P <0.005). Fig. LA) . In such cases the urinary TGILH ratio, which is independent of ET administration, has been suggested as an indicator of exogenous T supply (2), but its general acceptance in doping analysis will necessitate adequate standardization of the urinary LH immunoassay. Moreover, the TGILH ratio cannot be used in female athletes, who are allowed to suppressLH with contraceptives.
It seemed preferable to investigate the potential of the immediate metabolic precursor of ET as a new reference compound for the expression of relative TG excretions. Elsewhere, I showed that 5A3I317a is secreted by the testis (12) and that its urinary excretion as the glucuronide is significantly depressedupon long-term T enanthate administration (8). Thus, as for ET, 5A3$17a production is down-regulated through the negative feedback exerted by exogenous T on the pituitary LH production.
In a study on the effects of long-term and high-dose The pattern of urinary TG concentrations (with a maximum reached between 2 and 6 h after ingestion of TU) closely resembles the pattern for serum T concentrations (17 Esterification of ET to ETU does not lead to higher urinary excretions of ETG; on the contrary, (ET/ 5A3fi17a)G values are always lower after ETU administration than after ET ingestion (Fig. 1C) (20) , are a real problem for laboratories in charge of doping analysis. It seems to be related to an enzyme defect, favoring ETS rather than ETG excretion (8 and unpublished results). Whether this has any effect on (T/5A3f3l7a)G and (ET/5A3f3l7a)G is now under investigation in a population of subjects with physiologically high (TIET)G ratios (4) (5) (6) (7) (8) (9) (10) (11) (12) . 
